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[0 0 6 4] 

[0 0 6 5] 
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ifcS: 4#3t £ i" £ HI 7 D y 9 A £ IBIS b £i2#g£#o 
[0 0 6 6] 

<8> : <4> izmm<Dmmmmzfuir^^mmvr=.mmmmzi3^x. 

f&IBffl 2 ©SfitttWJS^JEHu 

1 o©M*f^M^lCo^, BtfiH^«)2^|Bl<Z)^iKS$:^t5c©fe^(Dfe#^ 
[0 0 6 7] 

<9> : <8> lC§2«©liMayn^^A$:ga^bfcBH^^^i3VxT, 

(1) ^lfe^©*©fe^#^?>^SS{K^^^. 

(2) ^2fe^©^©feW#^e>^S!S{K^^i:. 

(3) B3&m&<D&<D&mm&bi&z>Mummfr£.. 

(4) ^2fe^fej:t5||3fe^©^^e>^§^^^i: 
[0 0 6 8] 

<io> : <4> izmm<Dffim&m7uy^i*zmmi,r~mmmmzi5^T. 
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[0 0 6 9] 

<i i> : f»*3(2 9izmM<Dffimmm7uy^2*zm&isf~mmmmz.-&^T 

z&mmomzz&fo. m&m&%m&mm<DM%<Dttmizm£Tmmjiam&m. 
^£*m&£^&mm&m7u7^i±*mmvt=.mmmtk B 

[0 0 7 0] 

<1 2> : SMfc®2 8S;fcti:Sf^2 9 iCgBUgCDMI^a :/n ^ ASrlH^bfc 

mmmmz^^x. mm7 l -^(Dmmm,^m^^izMf^v. mm^-tote 
tfm&f&fr £ w&f&fr £ \z n is -r & 

[0 0 7 1] 

mmmmz&^x. mm^-^^nm^-^m^m.^izMf^h. wmT-zote 
&&ftfa&&#£m&&ft£\zttm^z>m^ 
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[0 0 7 2] 

<1 4> : a»K2 8^fcli»^2 9 {CfB«tf>*ilM ! 3g y^n 9*5 ASrfB^bfe 
[0 0 7 3] 

<15> :f^2 8, f#f2 9, < 1 2>, <1 3>, < 1 4 > (Dffiftfr 1 
[0074] 
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#2000—204 768 

m i mi (Dmmi&m & v * l m 5 a>mffij&n ic *rj& t & # * ^ © atg 

1»#S14, »3fc#l 7ftV%L«^2 2JCffi*0»ISI«.3S=B|«*C^-5»ia^ 

m(Dmm*ffiitt=.mtt * 9 ic*g^ u as 3 ©mg^jssic^js-r *« : ?* * ^ » 
, »*gifcv* unrigs, 7^v%b»^^2 2 izmm&nmt&mmw: 

©ig^«uc#/s-r£«^#* 5^vNb»*^2 2icfa«<z)iira 

[0 0 7 5] 

0 UCfcV^, «^:*7 ^7l0lt M^fSJ 1 1 , MM£%¥3k 1 2 , Jg^g|S 1 3 
, A/D^giaP14, BMISP 1 5 £ i^iSP 1 6 M^G- 

[0 0 7 6] 

gits, fi^$r^ic^sfei?>, m&*q.msi 5 mzmmmmmi 7 

SHCfeV>T, M&&13. A/D^m§P14, ms&mpi 

, »aasi 3rt©»«*^Kl|§|R'rS. Jil§Sg|5 1 3CD£;fr», A/D^g|g|S14 



4 o 



aSsiE#2 0 0 0 -3 1 



#2 0 0 0 — 2 04 7 6 8 



[0 0 7 7] 
[0 0 7 8] 

&tc. »Wffi«©»«tfc*Sttia>**iSff*©Jffi««: [i,j] ii-TSi:. H2fcfc, 

. 02 (1) ;£J:tfE3 (1) Ji % *S&j8###:ft^SiB3l*&ttlS>^HSSfc L 
fc#-&flE>IB#l&3*U 02 (2) ££#03 (2) fc£ % fM^^#*t5H^ 

[0 0 79] 

-r$w*jc»©*ran&»^ttiB*wffi oar. rG»H«tjaj nm-t^. ) &f? 
*t5*tra*yi (j^t. rB«ra«.aj tffi-tz* ) i4. 3»©*iiaiii%*i'5*iia«t 

[0 0 8 0] 

Mt<D£fif38£z[i,j] (ciot^b, «S©lir3R©feflf*JcovAT 5 felfl«K:*3S 

[0 0 8 1] 

<m i omm^my 
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j^t. %zi<Dmmmm<DMftzmm-?zi)\ i^tit 04 spikes 

[0 0 8 2] 

^fa<Dm&mcv[i,n&&&m^fa<oMumch[ir } ]&nm^& (04 sd „ 

[0 0 8 3] 

£-r. mm#mui 7&, j^t^i 0—552 licfcoTjga^tis^fafc 

^filOGGlBJSIKfl!^: Cvl[i,j] = |G[i,j-l]-G[i,j+l] I •••^1 0 
^InlCDGG^iKS^: Chl[i,j] = |G[i-l,j]-G[i+l,j] | ---^l 1 

Cv2 [i , j] = ( | Z [i-1 , j-1] -Z [i-1 , j+1] | + |Z[i+l,j-l]-Z[i+l,j+l] |)/2 •••^1 2 

Ch2[i,j]=(|Z[i-l,j-l]-Z[i+l,j-l] | + |Z [i-1, j+l]-Z[i+l, j+1] |)/2 -^13 
«#fa©RR(BB)|ffl£«flaS# : 

Cv3[i,j]=(|Z[i,j-2]-Z[i,j] | + |Z[i, j+2]-Z[i, j] |)/2 -^14 
«*Sl©RR(BB)Wa4KSfi8:^ : 

Ch3[i,j]=(|Z[i-2,j]-Z[i,j] | + |Z[i+2,j]-Z[i,j] |)/2 -^15 
«*l^©GE(GB)W3g«ff[^ : 

Cv4[i,j]=(|G[i,j-l]-Z[i,j] | + |G[i, j+l]-Z[i,j] |)/2 •••^1 6 

Ch4[i,j]=(|G[i-l,j]-Z[i,j] | + |G[i+l,j]-Z[i,j] |)/2 ••-^1 7 
«*fir©BG(RG)KIIS«a[^ : 

Cv5 [i , j] = C I Z [ i-1 , j-1] -G [i-1 , j] | + |Z[i-l,j+l]-G[i-l,j] | 
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+ |Z[i+l,j-l]-G[i+l,j] | + |Z[i+l,j+l]-G[i+l,j] |)/4 •••^1 8 

Ch5[i,j]=(|Z[i-l,j-l]-G[i,j-l] | + | Z , j+1] -G [i , j+1] | 

+ |Z[i+l,j-l]-G[i,j-l] | + |Z[i+l,j+l]-G[i,j+l] |)/4 ---^l 9 

Cv6[i,j]=(|Y[i,j-l]-Y[i,j] | + | Y [i , j+1] -Y [i , j] |)/2 •••^2 0 

Ch6[i,j]=(|Y[i-l,j]-Y[i,j] | + |Y [i+1, j]-Y [i, j] |)/2 ~-&2 1 

fc7£U 5£2 0i3J;^2 1 KfcV%T, Y[i,j]te, 

Y [i , j] = (4- A [i , j] +2- (A [i , j-1] +A [i , j+1] +A [i-1 , j] +A [i+1 , j] ) 

+A [i-1 , j-1] +A [i-1 , j+1] +A [i+1 , j-1] +A [i+1 , j+1] ) /16 --^22 

icffi^-r^ 0 a turn, TmF}±<D&M<D&mmzmh. mmmmic 
m c t g * t=. &z<d m & n & 0 

[0 0 8 4] 

#£fcal ,a2,a3,a4,a5,a6tC <fc o T, ^f&S^GDlSfSS^^ £ # * © # CM 

j] Plaits. 

CvO [i , j] = (al -Cvl [i , j] +a2-Cv2 [i , j] +a3- 03 [i , j] +a4- Cv4 [i , j] 

+a5-Cv5[i,j]+a6-Cv6[i, j])/(al+a2+a3+a4+a5+a6) "-^23 
ChO [i , j] =(al-Chl [i , j] +a2-Ch2 [i , j] +a3-Ch3 [i , j] +a4-Ch4 [i , j] 

+a5 • Ch5 [ i , j] +a6 • Ch6 [ i , j ] ) / (al+a2+a3+a4+a5+a6) ••■^24 
3$ 2 3 fcJ:tfci£2 4 iCfc^T, flUS^tfcal ,a2,a3,a4,a5 ,a6©ifc^il L 
T«> #f*.tt. ral:a2:a3:a4:a5:a6=2:l:l:4:4:12j „ 
[0 0 8 5] 
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(OMMMn^^ (CvO[i,jK CvO[i-l,j-l], CvO[i-l,j+l], CvO[i+l,j-l], Cv 
0[i+l,j+l]fci?) J£TF©<#£U> &frl*<1jm2>(D£oKtiiimtonVT 

[0 0 8 6] 
<^1> 

Cv [i , j] =(4-O0 [i , j] +00 [i-1 , j-1] +00 [i-1 , j+1] 

+CvO[i+l,j-l]+CvO[i+l,j+l])/8 •••^2 5 
Ch [i , j] =(4-ChO [i , j] +ChO [i-1 , j-1] +ChO [i-1 , j+1] 

+ChO [i+1 , j-1] +ChO [i+1 , j+1] ) /8 •••^26 

<#&2> 
Cv[i,j]=(4-Cv0[i,j] 

+2- (CvO [i-1 , j-1] +CvO [i+1 , j-1] +CvO [i-1 , j+1] +CvO [i+1 , j+1] ) 
+CvO[i,j-2]+CvO[i,j+2]+CvO [i-2,j]+CvO[i+2,j])/16 "-^27 
Ch[i,j]=(4-Ch0[i,j] 

+2- (ChO [i-1 , j-1] +ChO [i+1 , j-1] +ChO [i-1 , j+1] +ChO [i+1 , j+1] ) 
+ChO[i,j-2]+ChO[i,j+2]+ChO[i-2,j]+ChO[i+2,j])/16 •••^28 

<^mi>it. M6 (i) izjF-t&oizLTMfflMmwmummwmz 
iz&tf&mum&ft<Dtom-mw.itfit)Z£izm%is. <xm2>&. a 6 (2) 
tc^-t <fc e> k b xmmMmmm t mmmm t iz & w & m^m^^tammn * ft 

[0 0 8 7] 

^^K'^^©M^C®bTV^§^i:^!^^Ci:oTt)A^oTV^So GR(GB)^ 
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*izm&mfSL& (jstf. rm&mmumfcfti urn-?*. ) ^mm^m^m 

< v^®#^c*^t£ 3B«tt©3Hiir lc*i L T s z: i: tfHlg&lc i: o T 

[0 0 8 8] 
[0 0 8 9] 

BB(BR)iaa«K«^ mmm'm&fe&.ft) s«tt©3FtiSK:iSLT*fc 
5 2»g©sfi^ (GR(GB)isra{Ka!^. BG(RG)iaiaiH«^) 

[0 0 9 0] 

o 

[0 0 9 1] 

<2f & 2 > IC <fc o T#ffi £ *l £ m^&HDMUmCv [i , j] * tMfctffil© 

g|£t^ch [i , j] jfilBHKififll-r *lif*©ft«^©feflt*««Ri«S ns fcft, 
IS*feJRII^**v^«t»"rs|SIKtt©WfiiifK:^S»*e*«. 

[0 0 9 2] 
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atJBIKttJ fcStS. ) *i£Mt~?Z> (H4S2) „ ^tt, r<D£e>fcifc$eMIII 
[0 0 9 3] 

#92. ft, JftlSMiJM l 7 ttScDHHfiTiJcovvt. 
|Cv[i,j]-Ch[i,j] |>T1 Cv[i,j]<Ch[i,j] 

y «*i^r * »; *«#fa©»&tt#3fivx lt*b*hv [i , j] jc 

1 SrfgJfeL/ (04 S3) , 

|Cv[i,j]-Ch[i,j] |>T1 *vo Cv[i,j]>Ch[i,j] 

- 1 &«J£L (04 S4), 
|Cv[i,j]-Ch[i,j] |£T1 

*; ioi^ ««ia-e«liKttK: EJW#o*»fc v> ut»*hv [i , j] ic o 
zmfelrz (04 S 5) 0 
[0 0 9 4] 

Hfrritt, K^f^js^iscvii.j] i:«t*ifiii©3e«fl!ch[i,j] £<Dmm& 

j]^i:W«)135^Ifil©S^C135[i,j]$:^cm-r^ (H4S6) 0 
[0 0 9 5] 

i35s^iRi©^iKiici35[i,j] &jmr*&«©#*H&«tH-r<&. 
*-r, mmmmmnit. j^t<z>^2 9—^3 6ic£oT^£*i<5$4«>45^ 
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C45_l [i,j]=(|G[i,j-l]-G[i-l,j] |+ |G [i+1 , j] -G [i , j+1] |)/2 -'^2 9 

C135_l[i,j]=(|G[i,j-l]-G[i+l,j] | + |G [i-1, j] -G [i , j+1] |)/2 '-^3 0 

&&45g#fa©BB(RR)|^&Mf£# : 

C45_2 [i , j] = | Z [i+1 , -Z [i-1 , j+1] | -^3 1 

C135_2[i,j] = |Z[i-l,j-l]-Z[i+l,j+l] | -^3 2 

C45_3[i,j]=(|Z[i+2,j-2]-Z[i,j] | + |Z [i-2, j+2] -Z [i , j] |)/2 ---^.3 3 

C135_3[i,j]=(|Z[i-2,j-2]-Z[i,j] | + |Z [i+2, j+2] -Z [i , j] |)/2 ---^3 4 

C45_4[i,j]=(|Z[i+l,j-l]-Z[i,j] | + |Z[i-l,j+l]-Z[i,j] |)/2 ---^3 5 

C135_4[i,j]=(|Z[i-l,j-l]-Z[i,j] | + |Z[i+l,j+l]-Z[i,j] |)/2 "-^,3 6 
#ClC, ffim&M&l 7«, &>T<Di%3 7 fc<fctf5£3 Stf^-MC, #&m^tfcbl,b 

2,b3,b4ic<fcoT. <z)#ft#icflnm#nli:bT, ffi^ 

M«fii©^#45&#fa<Z>^MC45_0[i J] £ &&ffi&13mJifa<DmUmC135_ 
[0 0 9 6] 

C45_0 [i , j] =(bl-C45_l [i , j] +b2-C45_2 [i , j] +b3-C45_3 [i , j] 

+b4- C45_4 [i , j] ) /(bl+b2+b3+b4) -S3 7 
C135_0 [i , j] =(M-C135_1 [i , j] +b2-C135_2 [i , j] +b3-C135_3 [i , j] 

+b4 • C135_4 [ i , j ] ) / (bl+b2+b3+b4) • • • j£ 3 8 
fcfc. 5£3 7J3<fctf5£3 8lCfeVNT. iHfi^HS[bl,b2,b3,b4©jt^i:LTl±. 
WZ-tt. rbl:b2:b3:b4=2:l:l:2j & iftf^X. e> *l£ = 
[0 0 9 7] 

i!Zia*e. ^KDHJg^T^, ^*45m^f"IfeJ: W«)135^lBl{C^f-rS 
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©iOMiD#©^ (C45_0[i,j], C45_0[i-l,j-lh C45_0 [i-1, j+1] , C45_0[i+1, 
j-1], C45_0[i+l,j+l]fc£) J£TF© 1 > £ £tt 2 > <7)<fe e> KM 

ODfgt©gCh[i,j] fcUffl-TS (B6 (1), (2) JC^1"£ "5 Kl|Sia^«t®*i: 

[0 0 9 8] 
<#8ii> 

C45 [i , j] = (4-C45J) [i , j] +C45_0 [i-1 , j-1] +C45_0 [i+1 , j-1] 

+C45_0 [i-1 , j+1] +C45_0 [i+1 , j+1] )/8 • • - 5$ 3 9 
C135 [i , j] = (4-C135J) [i , j] +C135_0 [i-1 , j-1] +C135_0 [i+1 , j-1] 
+C135_0[i-l,j+l]+C135_0[i+l,j+l])/8 -^4 0 

<#&2> 

C45 [i , j] = (4-C45J) [i , j] +2- (C45_0 [i-1 , j-1] +C45_0 [i+1 , j-1] 
+C45_0 [i-1 , j+1] +C45_0 [i+1 , j+1] )+C45_0 [i , j-2] 
+C45_0[i,j+2]+C45_0[i-2,j]+C45_0[i+2,j])/16 ♦••^4 1 
C135 [i, j] =(4-C135_0 [i, j] +2- (C135_0 [i-1, j-1] +C135_0 [i+1, j-1] 
+C135_0 [i-1, j+l]+C135_0 [i+1, j+1] )+C135_0 [i, j-2] 
+C135_0[i,j+2]+C135_0[i-2,j]+C135_0[i+2, j])/16 •••^4 2 

5«*i^©siK«ci35[i,j] icfcvNT, mmmm^mumm^otammm-^mmm 
mizmtzmvLm&nm*. ±&ht=.ffiiifa<Dm®&cv u , j] as * zfrnxfaom 
&gch[i,j] £mm®&m*^t=.-*o miommmmiz^x. &&>45m 

#I«J©^fctgC45 [i , j] i3«fc W«)135^l6l©)SiK^C135 [i , j] te. 
[0 0 9 9] 

(KSC135 [i , j] ZM-ft-t £ *J A45«^fiI©3B(K«C45 [i , j] <fc 15^^135^^ 
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fiHDmU®. (JS*T. r**«>JB4attj i:^. ) Sritfe^S (04 S 7) . L/ 
[0 10 0] 

mta*. nmmm^i 7&, ^©bh^ko^t. 

|C45 [i, j] -C135 [i, j] | >T2 fro C45 [i , j] <C135 [i , j] 

*B*DN[i,j]K:i &«3£L/ (@4S8) , 

IC45 [i, j] -C135 [i, j] | >T2 fro C45 [i , j] >C135 [i , j] 
Tb^USto^. ^A45^l^j;U*;^«)135 1 K^|pI©^^e^^4*^V^i:^i^0^LT 
*B*DN[i,j]fc:-l (04 S9), 

|C45[i,j]-C135 [i,j] | ^T2 

ICO *WLfe-t2> (04 S 1 0) „ 
[0101] 

*ti«r«L3ias 1 7 a. nnftjsiatt&^jiSHvii.jifc^ieiKtt&^-r 

it«DN[i,j] fcdWJJSit^S^^lt (04 Sll), ffifflftftBUt 
©S©tt©3»S £> JKT©casel~case9©^rtl3^lC^5B"r<5. 
[0 10 2] 

easel: (HV [i , j] , DN [i , j] ) = (1 , 1) :«£ «fc tH&»45a^faG>3g«tt#3&V*. 
case2: (HV [i , j] ,DN [i , j] )= (1 ,0) :f8#fa©S{Kftfr*§£V^ 
case3: (HV [i , j] ,DN [i , j] )=(1 ,-1) <fc tm#135^#|nl<Z>^£tf£fr*^o 
case4: (HV [i , j] ,DN [i , j] ) = (0,1) :$4#45m#l«J©^£tf4 #&vx„ 
case5:(HV[i,j] ,DN[i,j])=(0,0):^T©^'IfiI©^'|4^^VN, £T<D 

[0103] 
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case6: (HV [i , j] ,DN [i , j] ) = (0,-l) :^#135g#[nJ<Z)ji!{Rl£#&V^ 
case7:(HV[i,j] ,M[i ,fi) = (-l,l) fa(Dm&&tf&^o 
case8: (HV [i , j] ,DN [i , j] ) = (-1 ,0) :«#GieD3g|Ktt#&Vx 0 
case9: (HV [i , j] ,DN [i , j] ) = (-l ,-1) J: t5^«)135S^|&I©^14**^^ 0 
07 ft*, (HV[i,j] ,DN[i J] )©ffiC#jSi-5^&4£<Z>&V^ft£j^-rH-£&& 



[0 1 0 4] 

iH5T% @7tit r C ase5:(HV[i,j] ,DN[i,j]) = (0,0)j lC*fjSf&^# 

[0 10 5] 
»raftG[i f j]&trffl-r*. 



casel<Z>£^, G[i,j 

case2©£^, G [i , j 

case3©£^, G [i , j 

case4(D£^ G [i , j 

case5<D£^, G [i , j 

case6<Z>£^ G [i , j 

case7(Z>£;^ G [i , j 

case8(Di:^, G [i , j 

case9<Z>£^, G [i , j 



=Gv45 [i, j] :04 S 1 2 

=Gv[i,j] :@4 S 1 3 

=Gvl35[i,j] :04 S 1 4 

= (Gv45[i,j]+Gh45[i,j])/2:04 S 1 5 

= (Gv[i,j]+Gh[i,j])/2:H4 S 1 6 

= (Gvl35[i,j]+Ghl35[i,j])/2:04 S 1 7 

=Gh45 [i, j] :04 S 1 8 

=Gh[i,j] :@4 S 1 9 

=Ghl35[i,j] :®4 S 2 0 



Gv[i,j]=(G[i,j-l]+G[i,j+l])/2 

+ (2-Z [i , j] -Z [i , j-2] -Z [i , j+2] )/8 
+ (2-G[i-l,j]-G[i-l,j-2] -G [i-1, j+2] 
+2-G [i+1 , j] -G [i+1, j-2] -G [i+1 , j+2] )/16 



•554 3 
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Gv45[i,j]=(G[i,j-l]+G[i,j+l])/2 

+ (2-Z [i , j] -Z [i , j-2] -Z [i , j+2] )/8 
+ (2-Z [i-1 , j+1] -Z [i-1, j-1] -Z [i-1 , j+3] 
+2-Z[i+l,j-l]-Z[i+l, j-3]-Z[i+l,j+l])/16 -^44 
Gvl35 [i , j] = (G [i , +G [i , j+1] ) /2 

+ (2-Z[i,j] -Z [i, j-2] -Z[i,j+2])/8 
+ (2 • Z [i-1 , j-1] -Z [i-1 , j-3] -Z [i-1 , j+1] 
+2-Z[i+l,j+l]-Z[i+l,j-l]-Z[i+l, j+3])/16 •••^4 5 
Gh[i,j] = (G[i-l,j]+G[i+l,j])/2 

+ (2-Z[i,j]-Z[i-2,j]-Z[i+2,j])/8 
+ (2 • G [i , j-1] -G [ i-2 , j-1] -G [i+2 , j-1] 
+2-G[i,j+l]-G[i-2,j+l]-G[i+2,j+l])/16 ♦••5£4 6 
Gh45[i,j]=(G[i-l,j]+G[i+l,j])/2 

+ (2-Z[i,j]-Z[i-2,j]-Z[i+2,j])/8 
+(2-Z [i+1, j-1] -Z [i-1, j-1] -Z [i+3, j-1] 
+2-Z[i-l,j+l]-Z[i-3,j+l]-Z[i+l,j+l])/16 •••^4 7 
Ghl35 [i , j] = (G [i-1 , j] +G [i+1 , j] ) /2 

+ (2-Z[i,j]-Z[i-2,j]-Z[i+2,j])/8 
+ (2-Z[i-l,j-l]-Z[i-3,j-l]-Z[i+l,j-l] 
+2-Z[i+l,j+l]-Z[i-l,j+l]-Z[i+3,j+l])/16 •••^4 8 

[0 10 6] 

0 8it ^<z>ffi^#G[i,j] zntttt&mzm^z&mmoi&nzTjk-tmv&z 

o 
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[0 10 7] 

Gv45[i,j]© r^^M^t^^©fe^lcJ:SMm^^ffi«^ 
tSMW^^fifit^y. Gvi35[i,j]© r*HSM«tTB3Ri:H— ©fe^tcJ: 
5fl[*fiIK:^FfiIttS:^ , r*^m»3&SEffl««*e»y» Gh45[i,j]© r^g^^®^ 

&iai««T?s>y, r«ia^iB3Rfcii3a;sfe«^K:j:sMm»aiSciaMj a. 
m^^^^mbm^^z^^^m-r^mmm^mmmmr^^. Ghis5[i, 

[0 10 8] 

firtt£^"r&JSffittfc3Effi«*T*»*.K Gh[i,j]© rttra#*iiff*4:flll--<z>fiJ* 
[0 10 9] 

#»#fa©JB«e#3ft<. Gv45[i,j], Gvl35[i,j], Gh45[i,j], Ghl3 
5[i, j] $:MVNT^© : JilS'fii$:^ffi"^S#-n' (easel, case3, case4, case6, case 
7. case9) JCtt. SV^Kl3effiffi&^*6^©Mm»*SEffifif«i:*feJ«^© 



2000-3112080 



#2 000—204 768 



[0 110] 

09 (1) (018 (2) , (3) $rfifc-&fc-&fe0lCffl^-re) 
J&frlcMbTTtlTV^filir^aDoTtK ^Sl^kfc, 09 (2) (D&vlZ, m& 

5,6 2 9,7 3 4 -^^aH#lCii^$tl^G|tra^a!S^CS overshoot iiundersh 
oot^^^ab^-^rillC^So L^ot, mi ©HJg^ffifC<l:nti, ifttt 

jElc «fe &{£$c-t -5 r £ #T*£ £ . 

[0 111] 

overshoots ^&J&fr©feMK J; *£S£g<Z>*iIEI$ < > * 

MlZtS^T. #*©&J&fr&cMJ&t'£overshoot<D'fit& % ^^fc^tlS©!?. # 

H#ffm5,6 29,73 4 ^mmmKm^nr^Gnm^kMx^.^ ^overshoot 

©ffiSr^X-SZliltt^VAo undershoots #-fe^(Z)-fe^lC«fc 

^^^DSundershootCD'fitli. *H#fffl 5,6 2 9,7 3 4 #^M#lC^S 
;ftfcG:jflMST?£C£undershoot(Z)ffi&M;s.£ ~ £i±fcV^ 
[0 112] 

£33T% »l©Hi6^*-ett, G«fW3l<D;ft#£fc5W^--*#0 2tC 

, i^CDf^flj:, ^4 4 £fc#SZ[i-l,j+3h Z [i+1, j-3] ^j£4 5 lCi3tt<g>Z[ 
i-l,j-3], Z[i+l,j+3]^5$4 7lC33tt£Z[i+3,j-l], Z[i-3,j+l]^S4 8Cfctt 
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[0 1 13] 

^&mmm<nm&m&#*n&-tz>m^ mmv&mmitm^&z.inz&'ox 

[0 1 14] 

ffijjm^mj3faa>M®L&&&<. Gv[i,j]^ G h[i,j] zm^xmommm 

*n&-fZ>Wr& (case2, case8) tCtt, r^#^Hi§£M& J; £M 

m W&^ffi W# £. iz J: o T HIES -5 r £ lc 5 „ 
[0 115] 

^ts^t^t^s. mmftmmmiz^&f&ft<D&mm&&&-?z>M^ 

[0 116] 

B^TOSSrMbfe^ SlCD|^^tc33#&RBffifm&3S©31=K 0 5 
K^^btlT^y, £T©BfJi©&^ 
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[0 117] 

(1) mm MMmm^xm-t ^mnmmmo)±rf^mzmmt^2 
-=><Dmmiz.&&-t2>m^ ^ti^<D2-D<Dmm<D^,m(D^mizmmMMmm(D 

(2) mmftmmmiz'xmi-z&i&ftt)^ wmft&mmv&mimzmm-fz 2 

[0 118] 
[0 119] 

^^#^5, 7 9 9, 1 1 3#^«H#{Cgg^Stlfe^T*tt, RGB, YU 
V, YCb Cr &E<Di$nfr<Dm&& , V^tl2>ifT*{S*3rlZftl,T 1/4©^ 

cd 3 f&ft^r- # l TjtcDBmm trnv ^xm^izm-tmz. #^©me 

dian&igtf^AStlTV^,, fflXlX. tf^7T##^ Y C b C r m^X^tlX 

Y©ffi^-fiti:fe^c crci^ii:^ ±<m-<D?kwmmK£^TW& 

[0 12 0] 
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mnwt&s, 799, ii 3^mmmizm7xt<ftf~&ffiT*i*. »sj*^Yfcfi« 

[0121] 
[0 12 2] 

&Mi<Z>fe###[Rl,G2,R3] 0DjlST*-'^7t:lCi2^J$4X"rv>sm^ ^ 

R2=(Rl+R3)/2+(2-G2-Gl-G3)/2 •••^4 9 
(C«fcotM$tl5„ fc£U G2&M®^<£*i&/&#<£&«#£^U Gl,G3tt 

[0 12 3] 

G»ia«i31»i:t;RBttlffl«i3i36i«fTt)tlfcftK:, flf 
#^-2 £ L a b*<fe3&JCS3ftL*C&£>*l«feffia, b®iC*f LTMB'JlCmedian 

[0 12 4] 

L^U £©«fc3jQimediaii:7-r;i/*S:»tt<6»^ 3X3 (= 9 ©7 -f ;i/ 
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mum ic v > t . ©^(ctsRB mmt&m n med i angis t <d 2 m^m & & 

V \ e, *l S fc£ »; T? & < , med i an#L3l fC £ £ 7 -f ;i/ # <1>2> 

#^CMV^3g#gH*r£>*l5o median^T.aiC^^^>7^;i/^-^ 

[0 12 5] 
[0 12 6] 

fe«^**tffeii&ifm-r<5 (05 si) „ 

Cr[i,j]=R[i,j]-G[i,j] -S5 0 
[0 12 7] 

«*ft^&^trfellCD»f»Jfe<i'T?»ra-r6 (0 5 S 2) „ 
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[0 12 8] 

■r&t>*>. mi (Dmmi&mizis^r. mtasm&i i\t* @n d) izt*~? 

filg-r-5H^©fe^Cr [m,n] 

Cr [m,n] =median {Cr[m-l,n-l] ,Cr [m+1 ,n-l] , 

Cr [m-l,n+l] ,Cr [m+l,n+l] } •••^5 1 
tC^oT^ffi-TSo fc£U median { } ft, «gfc©Sflt©median<g£^m'r& 

[0 12 9] 
[0 13 0] 

^^S:^tffeMO^ffiT*li^-rs (05 S3) „ 

-rfc*>f5>, mi©nsfe^{c^v>r. s^s^i 7it an (2) c^T 

<fc Z> ^fej£#£^frfe^C J: ot±T**4 [m,n 
] ICtefifSHS^-fe^Cr [m,n] 

Cr [m,n] =median {Cr [m,n-l] ,Cr [m-1 ,n] , 

Cr[m+l,n] ,Cr [m,n+l] } •••S52 

[0131] 

mmmmmi lit. fc&mfr<D&mm&xm-*z>mmm^ ^5i^ 
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[m,n] 

R[m,n]=Cr [m,n]+G[m,n] •••^53 

tC^oT^ffif -So 
[0 13 2] 

^bTttf?t)*l^VN 0 R^MS^^T. 012 (1) 0Off^$ 

tifcmm&%ifflMMwm-v&z>m&. 3 x 5c7>^ffljc&s-r£-feMcr£mv^x 
ep $ *i feHjR jc & vf z> ifr&m.%- *i £ <z> -e, opp^ 

»#^•t?:bTmedian^Q ! a$:^fTofe^^^CJav^'(il$r^•r o * fc, 012 (2) CD A 
Bl^##$tlfe®*^«^*f^HmT*^>S^, 5X3 C7)^HtC^«-rSfeMCr 
^«v^Tx^^#^$tl^®*CfeWS^^^^t^•fe^*^ai$tl§©T^ 

fe^CrlcM^#^S: bTmedian«ia5:^o fc^tCjSVN^It?:^^-,, 
[0 13 3] 

£#T?£*. ^ffl#fF^5, 7 9 9, 1 1 3 #^0#IC^$ tlfe^ 

[0 13 4] 

^l©mfe?^^-ett> 05 S 2 fc@5 S 3 £(D^*(Z>median#L3llC;J3^ 
T, 4/&©&^C7)»£JSv , *6£:#>. #S£lg^&median#t3i# 

YCbCr(DgMt^$tlTY, Cb, C r ffi 4 : 1 : 1 KHa§|***lfcH 
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[0 13 5] 

. mm*mm-?z>» m2<Dmmmmiz^n^Gmm^mnmi<Dmmmm 

J], Gv45[i,j], Gvl35[i,j], Gh[i,jh Gh45[i,j], GM35 [i , j] ©ffi#Jt&£ & 

2<Dmmmma> 02 (2) ©<j;-9ic, wfej&fr###i-s®3it£*iis^Hf^ 

[0 13 6] 

MITO^i 7ii, mi©mg^i:l^^{cbT4i^*f^®^©IS^'l4©^$ 
*W1£V (04 Sl-Sl HC^f^) , ffifflttMWm<DM®L&<D&2 £_tS£ 

icLT#©«KfflG[i,j] znm-tZa 

casel<Z>££, G[i,j]=Gv45[i,j] 

case2©£:£, G [i, j] =Gv [i, j] 

case3©££, G [i, j] =Gvl35 [i, j] 

case4(Z> H G [i, j] = (Gv45 [ i , j] +Gh45 [i , j] ) /2 

case5© i: G [i , j] = (Gv [i , j] +Gh [i , j] ) /2 

case6<Z>££. G [i , j] =(Gvl35 [i , j] +Ghl35 [i , j] )/2 

case7©i:£, G [i , j] =Gh45 [i , j] 

case8<£>££, G [i, j] =Gh[i, j] 

case9CDi:£, G [i , j] =Ghl35 [i , j] 
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Gv[i,j]=gv[i,j]+/S red . SRv[i,j]+£ green . 5Gv[i,j] -^54 
Gv45 [i , j] =gv [i , j] + a red - 8 Rv45 [i , j] + a gfeen - 5 Gv [i , j] 

+ a blue - 8Bv45[i,j] --jZS 5 
Gvl35 [i , j] =gv [i , j] + a red - 8 Rvl35 [i , j] + a green « 8 Gv [i , j] 

+ a blue - 8Bvl35[i,j] 6 
Gh[i,j]=gh[i,j]+/S red - 8Rh[i, j]+/S green - 8Gh[i,j] -^57 
Gh45 [i , j] =gh [i , j] + a red « 8 Rh45 [i , j] + a green « 8 Gh [i , j] 

+ a blue - 8Bh45[i,j] •••^5 8 
GM35 [i , j] =gh [i , j] + a red « 8 Rhl35 [i , j] + a green - 8 Gh [i , j] 
+ a blue - 8Bhl35[i,j] --^59 

[0 13 7] 

:£5 4 ~5£5 9 tCfcVMT, « red ' « green' a blue' * red' ^ green 1 ^ 0 
SfcttlE©^^^;, « red +a green +a blue =l,^ red +^ green =lS:MfcL, gv 

u,j] ,gh[i, rm&f&ftommmte^mmmi izMm-r^x-^^. 

^5£2©£l£^lc2>hSU 8Rv45[i,j] , 8Rv[i,j] , 8Rvl35[i,j] , 8Rh45[i,jJ , 
8Rh[i,j] ,8RM35[i,j] , 8 Gv [i , j] , 8 Gh [i , j] , 8Bv45[i,j] , 5Bvl35[i, j] , 8 Bh 
45 [ij] ,8Bhl35[i,j] <D&f&ft<DmJ%&lteMmffimiZftI&-t Z>TgT*2bZ> 

o 

[0 13 8] 

gv[i,j]=(G[i,j-l]+G[i,j+l])/2 -^60 
gh[i,j]=(G[i-l,j]+G[i+l,j])/2 •••^6 1 

8 Rv45 [i , j] =krl (2-Z [i-2 , j+2] -Z [i-2 , j] -Z [i-2, j+4] )/4 
+kr2 (2 • Z [ i , j] -Z [ i , j-2] -Z [i , j+2] ) /4 
+kr3(2-Z[i+2,j-2]-Z[i+2,j-4]-Z[i+2,j])/4 ■■-t^B 2 
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8 Rv [i , j] =krl(2-Z [i-2, j] -Z [i-2, j-2] -Z [i-2, j+2] )/4 
+kr2 (2 • Z [ i , j] -Z [i , j-2] -Z [i , j+2] ) /4 
+kr3(2-Z[i+2,j]-Z[i+2,j-2]-Z[i+2,j+2])/4 ---^;6 3 
8 Rvl35 [i , j] =krl (2-Z [i-2, j-2] -Z [i-2 , j-4] -Z [i-2, j] ) /4 
+kr2(2-Z [i , j] -Z [i , j-2] -Z [i , j+2] ) /4 
+kr3(2-Z[i+2,j+2]-Z[i+2,j]-Z[i+2,j+4])/4 •••^64 
8 Rh45 [i, j] =krl(2-Z [i+2, j-2] -Z [i , j-2] -Z [i+4, j-2] )/4 
+kr2 (2 • Z [ i , j] -Z [i-2 , j] -Z [i+2 , j] ) /4 
+kr3(2-Z[i-2,j+2]-Z[i-4,j+2]-Z[i,j+2])/4 -^6 5 
8 Rh [i , j] =krl (2-Z [i , j-2] -Z [i-2 , j-2] -Z [i+2 , j-2] ) /4 
+kr2(2-Z [i , j] -Z [i-2, j] -Z [i+2, j] )/4 
+kr3(2-Z[i,j+2]-Z[i-2, j+2]-Z[i+2, j+2])/4 ---5£6 6 
8 Rhl35 [i , j] =krl(2-Z [i-2, j-2] -Z [i-4, j-2]-Z [i , j-2] )/4 
+kr2(2-Z [i , j] -Z [i-2 , j] -Z [i+2, j] ) /4 
+kr3(2-Z[i+2,j+2]-Z[i,j+2]-Z[i+4,j+2])/4 
fc£U krl,kr2,kr3li. 0 * t=.ltlE<Dfem , V$> *J , krl+kr2+kr3=l£?i£-r„ 
[0 13 9] 

S Gv [i , j] =(2-G [i-l , j] -G [i-l , j-2] -G [i-1 , j+2] 

+2-G[i+l,j]-G[i+l,j-2]-G[i+l,j+2])/8 •••^68 

8 Gh [i , j] = (2-G [i , j-1] -G [i-2 , j-1] -G [i+2 , j-1] 

+2-G[i,j+l]-G[i-2,j+l]-G[i+2,j+l])/8 --j£6 9 

8 Bv45 [i , j] =(2-Z [i-l , j+1] -Z [i-l , j-1] -Z [i-l , j+3] 

+2-Z[i+l,j-l]-Z[i+l,j-3]-Z[i+l,j+l])/8 ---5£7 0 

8 Bvl35 [i , j] =(2 -Z [i-l , j-1] -Z [i-l , j-3] -Z [i-l , j+1] 

+2-Z[i+l,j+l]-Z[i+l,j-l]-Z[i+l,j+3])/8 •••^7 1 

8 Bh45 [i , j] = (2- Z [i+1 , j-1] -Z [i-l , j-1] -Z [i+3, j-1] 

+2-Z[i-l,j+l]-Z[i-3,j+l]-Z[i+l,j+l])/8 -^72 
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8 Bhl35 [i , j] = (2-Z [i-1 , j-l] -Z [i-3, j-1] -Z [i+1 , j-1] 

+2-Z[i+l,j+l]-Z[i-l,j+l]-Z[i+3,j+l])/8 •••^7 3 

w& l &mmmm<Df&& zmmtan v xm e> tis r n iz & § „ 

[0 14 0] 

X'&V. 8Rvl35[i,j]tt, m^fa&£tf®&izsm^fa\zi5fa&*m^&mffit!ft 
&$tmmmx*&v. 8Rh45[i,jm, m*fai$£m$Msmj3mzj3$i&zm-* 

mmmT*&V. SRhl35[i,jm. m^fa&&Xf&tol35]&1jfatt\*l&*ti-?Z> 

mmm&mmmmx&z. 

[0141] 

6Gv[i f j]ii, m*faiz^m&zG?zmmmte$£.mmmx*2b*j. sgm 

££>IC. 8Bv45[i,j]fcL ^|6lfeJ:W«b45^JoJtC^lBH4$:^'rSMm65 
&&&immX$>V. 8Bvl35[i,j] tt, M%fa&&Z$&&>135mi5\*llZjjfa&1km 
tSM^iffi«t^^ 8Bh45[i,j]tt, mj]fa&&Zfmib45mi3falZj3 
l&lttS:ttSM^tMt*S>y, 8Bhl35[i,j]li, <fct?Mfel35 

[0 14 2] 

m 2 ©HJfcT^CDiS; 5 4 ~j£ 5 9 33J:tf5£6 2—5S6 7 1C&^T, 

a red :a green :a blue =1:0:1 ^ * red' * green =1:1 ^ krl:kr2:krS=0:l:0 

& 2 ©HJg^ffiT'tt> Z1<Z)£ 5 &#ifc(Z>it^£*i* ftlSKlR^-r -5 ^ £IZ £ o 
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[0 14 3] 



<ttmm i > 



a red : a green : a blue 



-1:0:1, P red : P g re en 



=1:1, krl:kr2:kr3=l:6:l 



[0 14 4] 



tewzmmm*. &T&&&fr<Dmffimt£M&immr~tf l m-tz>z.£izmmir2> 0 * 

[0 14 5] 

a red :a green :a blue= 0:1:0 > * red : * green =0: ^ krl:kr2:kr3=«)fe« 

&mmmiz&¥?zmi&mmtf&<^&ftT^z>z.i:*mm't2> 0 ^« 
3 <Dm%. it. & -r § ©¥*i«f * £ h & ic j: 5 mmm & 

^ffl«#T*«iE^-S3i:M^-rSo l,f~tf^T. tt%kM3<Dmi£lZ£ft&. jfi 
liiE££C£Cl£#&<, ^«2©i8jtfcH«K:, ^«?)^rRliCK-tS!iS{K'tt<Z) 



a red : a green : a blue 



,-1:1:0, /? r ed : ^ green 



=1:1, krl:kr2:kr3=0:l:0 
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[0 14 6] 

a red :a green :a blue =0:0:1 ^ & red : * green =0: ^ krl:kr2:kr3=«fc** 

r©£e>&^&, ft^j2i:^M3 i:©H«fcH«ic. mi(Dmmmmiz 
#e>ti<g>o 

[0 14 7] 

a red :a green :a Mue =1:1:1 > » red : * green =1:1 ^ krl:kr 2 :kr3=l:0:l _ 

Site, ^ft^rBjlc^-ffiA^S^ 
[0 14 8] 

[0 14 9] 
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3V#ft-r*»«>45flP*fir, $4#>135^#l6j^fC*fLT, JBElK©Jtffi*WB«#fa 
[0 15 0] 

»3©nj6^j»K:fevAT, ttraaysau i 7 ft*. ®3ic^t-j:-Mcie#j£;rifc® 

^-#lC*t5£. J£*T©5£7 4(Ciot, &<Z>ftm4SG[i,j] 
G[i,j]=(G[i-l,j]+G[i+l,j])/2 

+(2-Z[i,j]-Z[i-2,j]-Z[i+2,j])/8 
+ C2-Z [i, j-1] -Z [i-2, j-1] -Z [i+2, j-1] 

+2-Z[i,j+l]-Z[i-2,j+l]-Z[i+2,j+l])/16 ■■•^74 

(03 (i) ) , »3^ji, rt^^©M©^tfifij 4era 

(H3 (2) ) , SSl3 3itt, 

[0151] 
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izM-tz^mmzMiE't'&z.zitfnsffiT'&v. xm&mM5,6 29,734^ 

mm fflijk £ tl tz. Gfflffij&M'V overshoot £ undershoot £ ##T 

[0 15 2] 

[0 15 3] 

£¥!I5£L (04S1-S1 lJCffl^-TS) „ «ia^«tHf*©S6ttt©3IS &_fcj* 
L ^casel~case9(D'fsrtl^ iC^^gi" -5. 

*fU »£j»#©«**Gk[i f j] W&J&fr) ©«#Zk[i f j] 

[0 15 4] 
easel© 

Gk[i,j]=((G[i-l,j]+G[i,j-l])-(G[i,j+l]+G[i+l,j]))/2 ■■•5£7 5 
Zk[i, j]=((Z[i-2, j]+Z [i, j-2] )-(Z[i, j+2] +Z[i+2,j]))/2 -*76 
case2©£:^ 

Gk[i,j]=G[i,j-l]-G[i,j+l] -S7 7 
Zk[i,j]=Z[i,j-2]-Z[i,j+2] -«7 8 
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